We investigate whether the use of mobile money can help individuals build savings to face predictable and unpredictable life events. Studying the case of Burkina Faso, we use hand-collected data from individual responses to a survey we designed and conducted between May and June 2014. Our main results show that, although it is not possible to detect any correlation between using mobile money and saving for predictable events, it seems to increase the propensity of individuals to save for health emergencies. We also find robust evidence suggestive that using mobile money increases the propensity of disadvantaged groups such as rural, female, less educated individuals and individuals with irregular income to save for health emergencies.
Introduction
In developing countries, limited access to formal financial institutions makes individuals and households rely mainly on informal networks to build up savings. Such informal saving mechanisms include saving in livestock or jewels, saving at home "under a mattress", saving with a neighbor or, in a more organized way, participating in a Rotating Savings and Credit Associations (ROSCAs) 2 . However, these informal saving devices provide an insurance which is well known to be risky, inappropriate and incomplete. For instance, to deal with unexpected events such as health deterioration, which is very common in sub-Saharan Africa, it is crucial to have access to liquid assets to benefit from appropriate medical services. Holding too much cash is not an appropriate solution at least for two reasons. First, this way of saving is subject to theft or "taxes" by friends or relatives for assistance. Second, savers face self-control problems through "temptation goods"
that make it difficult for them to postpone an important part of their consumption (Banerjee and Mullainathan, 2010 ).
Our paper is at the intersection of different strands of the literature addressing mobile money, saving patterns, formal financial access and usage. More specifically, our main goal in this paper is to examine the impact of using mobile money as a soft commitment device on individuals' saving behavior. This investigation is relevant to policy agendas of governments and international organizations which aim at improving people's lives by developing financial inclusion. The growing financial innovation of mobile money such as the use of a cell phone as an electronic wallet (e-wallet) allows individuals to transfer purchasing power by using simple short messaging services (SMS) technology and to store value through cash in and cash out functions. Moreover, mobile money users may deposit funds for free but are taxed for withdrawals and transfers. Thus, by storing value in their mobile money account, people are insured against theft and unneeded expenditures because of the withdrawal and transfer fees which encourage them to cash out or transfer money only when the need arises 3 . In fact, money transfers between users are not only a simple deposit-transfer-withdraw transaction but some users keep the mobile money as savings (Mbiti and Weil, 2013) . However, the cost of transferring money from users of mobile money to 3 non-users is higher than the cost of withdrawals and debited to the user account. This pricing schedule may lead users to keep their mobile money or only transact with non-users in case of emergencies. Mobile money is also characterized by unique features that equip it with certain advantages such as mobiquity, affordability, speed, safety and security through a Personal Identification Number (PIN), especially the SIM card 4 , that allows to lock the mobile money account at anytime, everywhere and without the risk of falsification. By using mobile money, individuals can easily exchange cash for e-money or vice-versa with mobile money agents across the country. Once the deposit is made, they can either keep it safe in the mobile phone as savings or transfer the balance via SMS to any other mobile phone in the country or overseas 5 . The recipient does not need to have a mobile money subscription and the mobile phone can be registered on a competing network. It is hence essential for mobile money users to have convenient access to cash in/out options in order for them to convert their cash into electronic money and vice versa.
Moreover, certified agents have to hold sufficient balance of electronic money or cash, allowing retail agents to rebalance their liquidity (convert electronic money into cash, and vice versa) to ensure the efficiency of users' cash in/out functions.
Mobile money has recently risen to the forefront of development agendas in less developed countries. Although considerable research has been conducted in this field, most of it has focused on the case of M-PESA in Kenya 6 . Key findings that emerge from these previous investigations
show that mobile money adoption reduces monetary and security costs of transferring money compared to traditional means of money transfers such as the use of Western Union, MoneyGram, or transport companies . In a similar vein, it is shown that by reducing transaction costs, mobile money adoption has substantial impact on the size and the frequency of remittances that ultimately allows households to smooth consumption and share risk (Jack and Suri, 2014) . Mas and Mayer (2011) suggest and describe how mobile money can be used to create a safe saving account where individuals can deposit small amounts of money for more immediate needs. Mas and Kumar (2008) describe how a mobile phone can be seen as an opportunity of delivering basic banking services to poor people who have less alternatives than rich people. In fact, a mobile phone can act as a virtual bank card by storing information about the user and the mobile money account into the subscriber identity module (SIM) card inside the phone. Thus, it can be used to initiate securely transactions request and authorization. Therefore, although it does not pay interest, storing mobile value in the phone provides the same benefits that a traditional bank saving account provides with an additional benefit in cash. Related to our investigation, find that while M-PESA is mainly used for money transfers, it also serves as a storage of value by decreasing the use of informal saving mechanisms such as ROSCA. Along this line, Demombynes and Thegeya (2012) find empirically that individuals registered with M-PESA are more likely to save than those who are not registered with M-PESA. In a field experiment in Afghanistan Blumenstock, Callen and Koepke (2015) who show that the use of mobile money for salary payment results in cost savings for the employer, emphasize that it may have in the long term an impact on the total savings of employees. Other studies document analytically that people may prefer mobile money account to keep money for emergencies while for long-term savings, they would use tools that limit access to cash (such as bank accounts or participation into a ROSCA) (Mbarathi and Diga, 2014; Morawczynski and Pickens, 2009) . In this paper, our aim is to empirically test these conjectures. We study the impact of mobile money adoption on individual saving behavior by distinguishing savings for immediate purposes (i.e. health shocks, financial shocks) from savings for long-term purposes which are rather predictable (i.e. to develop an activity).
Our choice to focus on savings cannot be overemphasized. Indeed, saving is one of the key aspects of financial practices that any individual has to assume himself. Savings help people manage vulnerabilities and build an asset base, which can be used to lessen the risk of incidence of adverse shocks (Hulme, Moore and Barrientos, 2009) . Particularly in developing countries, people often face a variety of negative shocks related to ill-health or death of a family member which can overwhelm their means and hence hamper economic activity and development. This is why in such an environment, providing people with an appropriate saving technology can help them deal with unpredictable life events (Christen and Mas, 2009) . In this regard, building on recent empirical 5 findings by Dupas and Robinson (2013b) 7 , which show that simply providing a safe place to keep money is sufficient to increase preventative health savings, we investigate whether using mobile money can help individuals increase their propensity to save for health emergencies, particularly those with less access to formal financial instruments.
At the macroeconomic-level, saving rates are positively associated with future economic growth. Evidence, however, suggests that in less developed countries, people lack access to formal financial services (e.g. saving account), which hinders their propensity to save. The lack of banking infrastructure and its low coverage network as well as high transaction costs, financial illiteracy and the lack of information are often cited as the main causes of the low access to formal financial services (Allen et al., 2014; Dermish et al., 2012; Jack and Suri, 2014; Ondiege, 2010) . The unbanked individuals are generally poor, live in rural area with precarious and irregular incomes, and often rely on microfinance and informal finance to realize their financial projects (Kendall, 2010; Mas and Mayer, 2011; Mas, 2010; Rutherford, 2002) . Microfinance institutions play an important role in providing formal financial services to the excluded people (Ondiege, 2010) . In many developing countries, they have made a critical contribution by providing first microcredits and later on microsavings and also by locating their branches in places neglected by banks.
However, the cost of operating microfinance institutions remains very high leading to high transaction costs supported by customers. This is why people still need more access to appropriate financial products that meet their needs especially good saving and payment services including remittances and insurance (Beck et al., 2009; Karlan and Morduch, 2009 ).
Our paper contributes to the aforementioned literature in two main ways. First, our study is the first that empirically tests the impact of mobile money on saving patterns by distinguishing savings for unpredictable events and savings for anticipated events. More specifically, we examine whether mobile money users are more likely to save for health emergencies or save to develop an activity than mobile money non-users. Second, to the best of our knowledge the existent studies on mobile money only describe the potential impact of this new technology on poor people financial 7 Dupas and Robinson (2013b) perform a field experiment on 771 individuals in rural Kenya to test the effects of four innovative commitment saving devices through the "mental accounting". The Safe Box, the Lockbox, the Health Savings Account and the Health Pot were provided to four groups to buildup savings for preventative and emergencies health expenses. They find that simply providing a safe place to save was sufficient to increase health savings by 66%. They also report that earmarking was helpful when funds were put toward emergencies or for individuals that are frequently taxed by friends and relatives.
6 management. Our detailed data set enables us to go further and test whether the use of mobile money has an impact on saving behavior of disadvantaged groups such as low and irregular incomes, rural, female and less educated. On the whole, the lack of empirical studies in this area may be due primarily to data scarcity (i.e. no readily available secondary databases) and costly collection of primary data. For our study, we use hand-collected data from a survey conducted in Burkina Faso, a country where many initiatives are increasingly implemented to improve the expansion of mobile money.
Using individual responses to a survey we conducted between May and June 2014 in Burkina Faso, we utilize the logistic model to study whether mobile money affects people saving behavior. Our main results show that using mobile money services is positively associated with the propensity of individuals to save for unpredictable events, such as health emergencies. We do not, however, detect any association between mobile money and savings for anticipated objectives. By taking into account the outreach, i.e. existing disparities in the access and usage of formal financial services, our results show that mobile money increases the propensity of rural, female, less educated individuals and individuals with irregular income to save for health emergencies. These results taken together have important policy implications. By helping individuals build their savings to face unanticipated events, facilitating mobile money adoption appears to be an important way to improve financial inclusion.
The remainder of the paper is organized as follows. In the next section, we discuss the research framework. Section 3 describes our survey design and data collection. It also provides background information on the adoption of mobile money and the state of existing financial services in Burkina Faso. In section 4 we present our model specification and follow this with the results in section 5. Section 6 presents the discussion of potential mechanisms through which mobile money can affect saving behavior and we conclude in section 7.
Research Framework
Two distinguishing features arise from the existing literature (Batista and Vicente, 2016; Kendall, 2010; Mas, 2010; Mas and Mayer, 2011; Morawczynski and Pickens, 2009; Rutherford, 2002) . First, despite the lack of easy access to formal financial services in developing countries, poor people manage to save although they mainly do so through informal 7 mechanisms, and second the adoption of mobile money may or may not affect saving behavior.
Generally, its impact on saving behavior may depend on two important aspects: the purpose of saving (unpredictable events, short term vs. predictable, long term) and the outreach based on exogenous characteristics (i.e. gender, location, education and incomes).
Mobile money adoption and saving for unpredictable and predictable events
In developing countries, people often have to rely on informal saving mechanisms to manage their finances, as an alternative, due to the lack of access to formal financial services such as saving accounts. Because of this, several initiatives have been undertaken either by private or government entities to promote branchless banking such as mobile money. In some cases though, as we discuss hereafter, informal saving mechanisms may fit the needs of the individuals to save for anticipated objectives and hence make less relevant the reliance on the innovation of mobile money.
For long term projects, informal saving mechanisms such as participating in savings groups (ROSCAs), or investing in land, jewels and livestock, may be considered convenient. Indeed, to deal with anticipated events like starting up or developing a business, people can easily sell their physical assets since the date of the event is preset. For individuals participating in ROSCAs, they can preset the startup date according to the date they are assigned to receive the pot, as many ROSCAs use a predetermined order to allocate the savings pot. Yet, these saving mechanisms involve high risk taking. For instance, some ROSCAs disband and often without warning.
Moreover, holding illiquid assets expose individuals to loss or theft and assets depreciation (Christen and Mas, 2009; Mas, 2010; Morawczynski, 2009) . In this context, we suppose that individuals may consider adopting mobile money as an alternative saving device because mobile money account is personal and relatively safe, and they can easily determine their own target to reach in order to realize their investment project. However, several studies show that planning for long term objectives requires less access to the money (Mbarathi and Diga, 2014; Morawczynski and Pickens, 2009 ). In the same vein, Dupas and Robinson (2013a) provide evidence that expanding savings access, especially bank accounts, increases business investment. Thus, using saving devices which restrict access to cash until a target date is attained would be more adequate to plan for anticipated objectives. Thereby, as mobile money increases access to cash, it may have 8 less or no impact on saving for predictable events compared to saving for unanticipated events for which, as we argue below, mobile money may prove to be better-suited.
To deal with unpredictable events such as health emergencies, people need adequate saving instruments that facilitate access to cash. Selling land, jewels or animals quickly in response to adverse health shocks is not easy and may not always be reliable. Similarly, in the case where individuals participate in ROSCAs, since there is a typically predetermined order, it is impossible to access the money immediately when an emergency comes up. In such circumstances, some people turn to relatives for help. These relatives, however, may not have liquid savings and therefore would have to sell assets (Collins et al., 2009) . Mobile money may thus be particularly prominent in this regard by providing easy access to cash for emergency purposes. This conjecture is supported by the findings of Dupas and Robinson (2013b) who show through a field experiment in Kenya that simply providing a safe place to keep money is sufficient to increase preventive health savings. This result highlights that to build savings for unpredictable events, individuals need a safe place which allows them to get back their money when the need arises. In this context, we expect that using mobile money should have a positive impact on individuals saving behavior for unanticipated events such as health emergencies. Some caution is, however, in order. The liquid savings option provided by the mobile money, accessible anywhere and anytime, could increase family assistance and hence, it may have a negative impact on individual savings. Moreover, the withdrawal tax feature of mobile money may help people resist unneeded expenditures on the one hand but it may discourage them to put money in their account and dismiss its effects on savings on the other hand. Our empirical investigation aims at determining which effect dominates over the other.
Mobile money adoption and the "triple whammy"
In their frequently cited book, The portfolios of the poor, Collins et al. (2009) highlight that in developing countries people not only have to cope with (1) low incomes but that these incomes are also (2) irregular and that (3) too few financial instruments are available to help individuals in their management. They term this the "triple whammy" 8 . Given the huge disparities in access to formal financial services that exist depending, among other things, on the location, gender, income 8 The "triple whammy": low incomes, irregularity; and a lack of tools (Collins et al. 2009, p.16). or education of the population, it is crucial to take this dimension into consideration while examining the impact of mobile money adoption on the saving behavior.
a) Low, irregular vs. High, regular incomes
In less developed countries where a significant fraction of the population lives under the national poverty line, poor people incomes are not just low, but also they are often irregular.
Moreover, it is shown that poor individuals, unlike rich people, are more likely to save their small amount of money through a variety of informal mechanisms (Banerjee and Duflo, 2007; Chowa, Masa and Sherraden, 2012; Christen and Mas, 2009; Collins et al., 2009; Mas, 2010) despite their risky nature. Recent research, however, describes how individuals have increasingly turned to mobile money as a storage device to keep smaller amounts of money (Morawczynski, 2009 ).
Moreover, Demombynes and Thegeya (2012) highlight that aside from this, mobile money serves as a saving device which ensures safety against the dangers of theft and which is inaccessible to relatives. Therefore one may expect that, in the presence of good saving tools such as mobile money which is reliable, safe and affordable, individuals with low and/or irregular incomes would be inclined to rely on it to build their savings.
b) Low vs. High access to formal financial instruments
The location (rural vs. urban), gender (female vs. male) and the level of education are key determinants of accessibility to formal financial services. Firstly, the breakdown of financial infrastructure shows disparities between rural and urban areas. In most sub-Saharan African countries rural areas are the most populated, representing 60% of the total African population but where the activities of commercial banks remain underdeveloped (Dupas et al., 2012; Mas, 2010; Ondiege, 2010 Dupas et al. (2012) show that in rural Kenya the lack of formal bank accounts is a serious obstacle for people to save.
In this context, we expect that providing individuals in rural areas with access to mobile money services may increase their propensity to save (Aker and Mbiti, 2010; Allen et al., 2014; Christen and Mas, 2009; Dupas and Robinson, 2013b) .
Secondly, all else being equal, women remain comparatively more excluded from the financial sector and hence, have less access to formal financial services such as saving accounts and loans than men (Demirgüç-Kunt, Klapper, and Singer, 2013) . They are consequently found to rely mainly on informal mechanisms (ROSCAs, money-lenders …). Without a bank account, it is more difficult to build up savings and/or receive public benefits or remittances from family members living abroad (Demirgüç-Kunt et al. 2013 ). Dupas and Robinson (2013a) provide robust evidence that shows how women are more in need of formal saving devices than men. In a randomized field experiment in Kenya, they find that increasing access to basic savings bank account which does not pay interest, increases women savings while men's saving behavior is not impacted. This is why one may conjecture that women adoption of mobile money may have a comparatively greater impact on their saving behavior than men. Our investigation thus allows determining whether mobile money has the potential to cut back gender inequalities.
Finally, financial literacy or financial knowledge is yet to receive enough attention although there has been growing attention in the recent past. Recent research shows that across developed and developing countries the level of financial literacy remains very low (Karlan, Ratan and Zinman, 2014; Lusardi and Mitchell, 2014) . Unsurprisingly, the unbanked population has relatively low level of education. Hence, it is difficult for them to understand various financial services that are available to them. This should partly explain their preference to use informal saving methods.
Mobile money being affordable and easy to use, we can expect less educated people to adopt it for their saving purposes.
To sum up, we consider that if mobile money can significantly allow individuals to enhance their saving behavior, our research framework suggests the following questions:
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(i) Does the use of mobile money increase the capacity of individuals to save, particularly for unpredictable events such as health emergencies?
(ii) To the extent that mobile money is affordable, easy to use and available anywhere throughout the country, do disadvantaged groups such as individuals with low and irregular incomes, rural, female and less educated individuals benefit from the use of mobile money to increase their savings?
Survey design and data collection
We answer these questions by using individual-level data on the usage of mobile money combining with socio-demographics information collected through a survey we designed and conducted in Burkina Faso in 2014. The lack of official administrative data on actual uses of mobile money, saving behavior, health expenditures and several other microeconomic data especially at regional level constraints us to rely on hand-collected information even if we acknowledge that self-reported data may entail biases and limit the generality of the findings. Prior to a detailed examination of the characteristics about the location and population considered in our survey, it is worth providing an overview of the state of existing financial services in Burkina Faso.
Background on mobile money and access to financial services in Burkina Faso
Burkina Faso is a low-income country with a GDP per capita estimated at just 761 USD and about 47% of its population live under the national poverty line as of 2013 (World Bank, 2015) .
The country's financial system is still in its infancy even in comparison to other African lowincome countries 9 . There are about 13% of the population that have an account at a formal financial institution (bank account, post office, credit union and microfinance institutions); in contrast, this rate is around 35% in Ghana, 55% in Kenya and 69% in South Africa as of 2011 (Global Financial Inclusion Database, 2015) . The access to a bank account remains limited in the country and the central bank (BCEAO) 10 estimates the bankarization rate at about 4.6% (BCEAO, 2011) . In Burkina Faso, among individuals living in urban area, about 35% have a formal financial account, while in rural area only 12% have formal financial account (Global Financial Inclusion Database, 2015) . This disparity in the access to formal finance is not confined to the location, approximately 12% of female have an account at formal financial institution compared to 15% of male.
Over the course of the past decade, cell (or mobile) phone coverage and adoption in Burkina according to the mobile money provider. Withdrawal and transfer fees are deducted from user's accounts and details given in the appendix A.6 indicate that fees increase with the amount and are highly penalizing for small amounts. Hence, this creates an incentive for small amounts owners to keep it in their mobile money account in line with the soft commitment hypothesis at the core of this paper.
Survey location and survey population
In May 2014, we undertook a survey of 500 randomly selected people across one region of Burkina Faso. The country has 13 regions divided into many rural and urban municipalities. Due to budgetary constraints that did not allow us to extend the survey throughout the entire territory, only the central region was considered for the sample frame. This region counts about 13% of Burkina's population and is divided into one urban municipality with 12 districts and six rural municipalities with 172 districts. It is the most populated region and where the supply of formal financial institutions and to some extent the supply of mobile money institutions 13 are relatively concentrated.
The survey location is determined on the basis of the following criteria: the first is the existence of at least one formal financial institution into retained municipalities -which we check through the national institute of statistics and demography (INSD) of Burkina Faso report on financial institutions 14 . The second criterion is the availability of mobile phone services that we assess through the availability of mobile operator signal. As stated above, the area covered by the sample frame is the central region and consists of one urban municipality, "Ouagadougou", and six rural municipalities among which only four have at least one formal financial institution. We then randomly select among the four, one municipality that is "Saaba" 15 . We finally randomly choose two districts for each municipality, i.e. two urban districts in Ouagadougou and two rural districts in Saaba.
To form our target population, we interview 125 individuals in each district by following an n-th individual starting from the center of the district along the main directions of walk in the district. The individuals interviewed in each district have to live in the concerned district to avoid double interview. We decided to have a balanced sample of users and non-users of mobile money because, as emphasized above, our aim is to capture the impact of mobile money on saving behavior. Thus, individuals are interviewed until we obtain half of the sample to be users of mobile money irrespective of the municipalities. However, there is no restriction regarding individuallevel characteristics (gender, location, education level, level and types of incomes) in the sample.
A paper-based questionnaire was distributed to a total of 500 participants with 500 FCFA 
Data and summary statistics
Descriptive statistics (Table 1) show that, in our sample, most individuals saved regardless of their income levels. The share of individuals that reported saved is 92%; 89% of which saved for health emergencies while 54% saved to develop an activity. Regarding the gender, our sample is made of 51% of men and 49% of women. About 48% reported being married and the mean of age is about 31 years while 52% reported having at least one person in charge, and more than half of all individuals had at least secondary education level (more than six years of school). For the employment status, about 81% reported having a paid activity, while 16% were unemployed. More than half of all individuals have a monthly income ranging from 10,000 to 50,000 FCFA (around $20 to $100 US), and about 48% of all individuals had irregular income.
Considering the two sub-samples of mobile money users and non-users it appears that mobile money users are more inclined to save for unpredictable events than non-users, while it is the opposite concerning saving for predictable purposes. We also notice that while mobile money users have more access to bank and credit union accounts than non-users, around 51% of non-users of mobile money use informal saving mechanisms compared to 38% for users of mobile money.
Looking at the individual-level characteristics, the two groups reflect similar structures expect for marital situation with about 55% of mobile money users reported being married compared to 42%
of non-users. Similarly, around 59% of mobile money users are located in rural areas compared to 45% of non-users. Reports also show that around 44% of mobile money users have a monthly income ranging from 10,000 to 50,000 FCFA compared to 54% of mobile money non-users.
In our data, 99% 17 of the sample use a mobile phone. Regarding the frequency of use of the 204 mobile money users interviewed during the survey, 53% report using occasionally mobile money services. Majority of the mobile money users indicate to use the service to make person-toperson remittances: 79% receive transfers and 66% send transfers. Buying airtime stands at 71%
of users, and a small share uses it to pay bills (about 1%) and services (about 2%). 90% of mobile money users report to have saved during the past 12 months and among those, 35% saved using mobile money. Breaking down the responses according to the purpose of saving, we find that 85% of users report having saved to cope with health emergencies and 45% to develop an activity. 
Model specification and endogeneity issue
In this section, we describe our empirical specifications used to test the relationship between the use of mobile money and saving choices, as well as the potential heterogeneity effects of mobile money depending on individuals' characteristics. We also discuss the endogeneity issue related to the use of mobile money and how we propose to deal with it.
a) Model specification
We use a logistic model to examine the impact of mobile money usage on individual saving patterns considering the following specification 18 :
where  is the cumulative distribution function of logistic distribution.
In the equation (1) 18 In our logit estimations we use robust standard errors to take into account undetected (or possible) specification errors regarding the right hand side variables (Freedman, 2006 ) but all our main conclusions remain unchanged when using standard errors (i.e. by assuming homoskedacity) (results are available upon request). 19 Our first two alternative dependent variables: saving for unpredictable events and saving for anticipated shocks were constructed by aggregating the responses obtained about the objectives of individual's savings (Table 2 ). In our questionnaire we ask the following question "During the past 12 months, did you save some of your money for education spending?"; "to develop an activity?"; "to repay a loan?"; "for a potential decrease in income?"; "to cope with health emergencies?"; "for a ceremony (wedding, funeral)?" However, only saving for health emergencies and saving to develop an activity were mainly retained. This is consistent with previous studies on the importance of commitment devices on saving behavior which consider health emergencies (Dupas and Robinson, 2013b; Mbarathi and Diga, 2014) or savings for enterprise development (Ashraf et al., 2010; Dupas and Robinson, 2013a Indicate the monthly income of respondent, encoded as Less than 10,000 FCFA = 1, 10,000 to 50,000 FCFA = 2, 50,000 to 150,000 FCFA = 3, 150,000 to 300,000 FCFA = 4, 300,000 to 500,000 FCFA = 5, More than 500,000 FCFA = 6 405 2.61
Irregular Table 2 the variables' definitions along with some summary statistics.
If both users and non-users of mobile money do not differ in terms of their propensity to save, the coefficient  is positive and significantly different from zero, then the use of mobile money increases the likelihood of advantaged individuals to save than those who do not use mobile money. 21 For precise definitions of how we construct these dummies, see Table 2 . 
b) Endogeneity issue
To identify the causal effect in our equation of mobile money on saving choices, we must assume that the variable "mobile money user" is exogenous and uncorrelated with the error term.
However, this may not be the case because, as stressed above, access to formal financial services is very limited in Burkina Faso. This lack of access may lead individuals to rely on informal mechanisms to manage their finances. Although mobile money was initially launched for money transfers, individuals may use it to save due to its convenience (safety and ease of access) even if it does not pay any interest (Demombynes and Thegeya, 2012; Dermish et al. 2012 ).
The endogeneity problem suspected here stems from the simultaneous determination of the use of mobile money and saving choices of individuals 22 . Thus, to tackle the potential endogeneity issue we perform an instrumental variable (IV) linear probability model (LPM) using 2SLS
estimator (Angrist and Pischke, 2008) . Given that we have one potential endogenous variable, the use of mobile money, we need at least one instrumental variable. Therefore, we use one excluded instrument, the distance to the nearest mobile money proposed by Jack and Suri (2014) . We assess this distance by using the answer to the following question: "What distance did you travel to reach a mobile money agent?" The responses are encoded on a 5-point Likert scale, 1 (less than 1 km), 2
(1 to 2 km), 3 (2 to 5 km), 4 (5 to 10 km) and 5 (more than 10 km). The underlying hypothesis of this instrument is that access to mobile money agents is required for cash in/out functions that allows for an effective use of mobile money. However, the distance to the nearest mobile money agent may not be correlated with individuals' characteristics that could affect saving for specific purposes. This is plausible in our case because in Burkina Faso, mobile money agents are mainly made of retail outlets who decide to start mobile money business on top of their existing business 22 Additional likely sources of bias may be due to the choice of areas covered by our survey. We discuss in Appendix A.5 about the external validity of our study and use nationally representative data from Global Financial Inclusion Database (World Bank, 2015) that overcome the geographical selection problem to check the consistency of our estimations. Also Batista and Vicente (2016) , who randomize the introduction of mobile money across geographical locations of rural Mozambique, find results that support our findings.
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in order to diversify their services and incomes. Importantly, these retail agents are usually shopkeepers or small businessmen who sell mobile accessories and they are often located in remote areas near the poor households. Although mobile money operators (and partner bank branches)
have their own mobile money agents who are more likely to be located near places where there are income generating activities, the cost of installation is such that mobile money providers may favor the retail outlets. In all cases, given that the network of mobile operators covers around 80% of the country (GSMA, 2015), mobile money services are offered in low income areas as well. This is further supported by Munyegera and Matsumoto (2016) who show that the decision of mobile money providers for licensing an agent is related to the prescribed requirements regardless of the geographical and socio-economic characteristics of the agent's location 23 .
We expect the coefficient of this variable distance to have a negative sign as the further individuals are from mobile money agents, the harder it will be to access mobile money services, and this may reduce adoption/usage of mobile money. In Tables 3 to 7 we do not present first-stage regressions (to save space) but we show F statistic on the instruments for both MM user and its interactions and the Kleibergen-Paap F statistic along with the corresponding Stock-Yogo critical values at 10% for the relevance of the instrument. Table 3 presents our results about the impact of using mobile money on the propensity to save for unpredictable events, to save for health emergencies, to save for predictable events and, to save in order to develop an activity (columns 1 to 4). We report in columns 5 to 8 the results obtained by estimating the IV linear probability model (LPM) using 2SLS estimator 24 . However, the null hypothesis of exogeneity 25 related to the use of mobile money is not rejected across all our estimations. In the columns 1 and 2, we find that the coefficient of the variable of interest (MM 23 We check whether the distance to the nearest mobile money agent is correlated with individuals' characteristics in our analysis. We find little evidence that distance to agent is associated with individuals' characteristics (results are available upon request). Jack and Suri (2014) also show that the rollout of agents is uncorrelated with wealth among other factors. 24 Results from the IV linear probability model (LMP) using 2SLS estimator are obtained using the ivreg2 command from Stata. 25 We use the endogeneity test proposed by Baum, Schaffer and Stillman (2007) This is in line with Mbarathi and Diga (2014) and Morawczynski and Pickens (2009) who argue that people may use mobile money account for emergencies while for long-term savings, they would prefer tools that limit access to cash (such as bank accounts due to long distance or participation into a ROSCA). Our findings are also consistent with those of Batista and Vicente (2016) who randomize the introduction of mobile money across geographical locations in rural
Results
Mozambique and find that mobile money is associated with less vulnerability to shocks and with less agricultural and business investment (which could be associated with savings for predictable purposes). .372*** Note: Dependent variables: save for unpredictable purposes, save for health emergencies, save for predictable events and save to develop an activity are all dummies. Save for unpredictable purposes equal to 1 if respondents save for health emergencies and/or save for a potential decrease in income, and 0 otherwise. Save for health emergencies takes the value 1 if respondents indicate to save for health emergencies, and 0 otherwise. Similarly, save for predictable events equal to 1 if respondents save to develop an activity or, save for education or, save to repay a loan and/or save for a ceremony (such as wedding or funeral), and 0 otherwise. Save to develop an activity also takes the value 1 if respondents save to develop an activity, and o otherwise. The variable of interest, MM user is also a dummy that equal to 1 if respondents use mobile money, and 0 otherwise. The coefficients reported in the table are the log odds of the use of mobile money on saving patterns. To obtain the odds ratio, we simply compute the exponential of log odds. Robust standard errors are in brackets. *** Significant at the 1% level, ** Significant at the 5% level, * Significant at the 10% level.
Regarding our control variables, we find that only education matters when considering columns 1 and 2. Its positive and significant coefficient indicates that increasing the education level is positively and significantly correlated with the propensity to save for unpredictable purposes or for health emergencies.
Across the two remaining columns, particularly column 4, the reported results show that instead of mobile money usage, it is rather the socio-demographic characteristics that are significantly associated with individual saving behavior for long term objectives such as to develop an activity. Precisely, we find age, occupation and irregular income to be positively and significantly related to saving to develop an activity while married, rural and, counterintuitively, education are negatively and significantly correlated with saving to develop an activity. The negative and significant coefficient associated with age squared implies a hump-shape relationship between saving to develop an activity and age. This is consistent with the life-cycle hypothesis stressing that individuals spread their lifetime consumption over their lives by accumulating savings during earning years and maintaining consumption levels during retirement. Individuals' employment status (occupation) gives important information that may determine their saving behavior. Intuitively, individuals who have a paid activity are more inclined to save than unemployed people. The results show the coefficient associated with individuals' employment status positive and significant. This result implies as expected that individuals having a paid activity are more likely to save to develop an activity than those without a paid activity. Regarding the positive and significant coefficient associated with irregular income, it may reflect the behavior of individuals who care about stabilizing their incomes. This is consistent with the permanent-income hypothesis assuming that people attempt to maintain a fairly constant standard of living even though their incomes may vary considerably.
Turning to the control variables that are negatively and significantly associated with saving to develop an activity, marital situation (married) may reflect the "size effect" which emphasizes that a household of more than one individual would have less propensity to save to develop an activity than a single individual. Regarding geographical location (rural), compared to individuals living in urban area, those living in rural area have lower access to alternative means of saving for long term purposes as formal financial institutions 36.442** 46.644*** Note: Dependent variables: save for health emergencies and save to develop an activity. Save for health emergencies takes the value 1 if respondents indicate to save for health emergencies, and 0 otherwise. Save to develop an activity also takes the value 1 if respondents save to develop an activity, and o otherwise. The coefficients reported in the table are the log odds of the use of mobile money on saving patterns. To obtain the odds ratio, we simply compute the exponential of log odds. Robust standard errors are in brackets. Low income individuals are those with less than 50,000 F CFA (around $100US) per month. Irregular income individuals are those who specify having irregular income by answering the following question: "Do you have regular or irregular income?" The responses are encoded as irregular income = 1, and regular income = 0. Controls included: age, age squared, married, rural, male, occupation, irregular income, at least one person in charge, education level, income level and income squared. According to the individual-level characteristics used we remove respectively controls income level and income squared, and irregular income. *** Significant at the 1% level, ** Significant at the 5% level, * Significant at the 10% level.
are mainly concentrated in urban area. As regards to our counterintuitive result which shows that education is negatively and significantly linked to the propensity to save in order to develop an activity, one explanation may be that in our sample highly educated individuals are likely to be those who are still attending university while less educated individuals are likely to be employed suggesting that they will comparatively have more inclination to save to develop their activity.
Moreover, highly educated individuals may have better access to credit in formal financial institutions than less educated individuals as they may be more financially literate. They are hence more likely to understand the various financial services available to them and do not face difficulties to fill out loan applications.
Our discussion in the research framework (section 2.2) also stressed how the relationship between mobile money and saving behavior may depend on particular exogenous characteristics. Table 4 , we present our results obtained by distinguishing individuals on the basis of the level and the type of their incomes. Our assumption is that individuals with low or irregular incomes may find the innovation of mobile money convenient and hence rely more on it to save than people who benefit from high or regular incomes. Our reported results reject our hypothesis on low income but confirm that on irregular income. In fact, they show that for low income individuals, the use of mobile money has no effect on users' propensity to save for health emergencies and discloses a slight significant effect (at 10%) but negative on user behavior to save for developing an activity. By contrast, as far as high income individuals are concerned, our results show a positive and highly significant coefficient of usage of mobile money on the propensity to save for health emergencies. These results may therefore suggest the existence of a "threshold income" effect beyond which the use of mobile money is positively and significantly associated with saving for health emergencies. Regarding the type of income, we find as expected that the coefficient associated with our variable of interest (MM user) is positive and significant only for individuals with irregular incomes indicating that the propensity to save for health emergencies is 8 times higher for mobile money users than for non-mobile money users.
Accordingly, in
We now consider our remaining set of characteristics that may influence how the usage of mobile money affects saving. Table 5 takes this into account and distinguishes individuals on the 30.953 42.194*** Note: Dependent variables: save for health emergencies and save to develop an activity. Save for health emergencies takes the value 1 if respondents indicate to save for health emergencies, and 0 otherwise. Save to develop an activity also takes the value 1 if respondents save to develop an activity, and o otherwise. The coefficients reported in the table are the log odds of the use of mobile money on saving patterns. To obtain the odds ratio, we simply compute the exponential of log odds. Standard errors are in brackets. Less educated individuals are those with primary education level or less (about six years of schooling at best). Controls included: age, age squared, married, rural, male, occupation, irregular income, at least one person in charge, education level, income level and income squared. According to the individual-level characteristics used we remove respectively controls rural, male and education level. *** Significant at the 1% level, ** Significant at the 5% level, * Significant at the 10% level. basis of their location, gender and education level 29 . It presents estimates of the relation between the use of mobile money and the propensity to save for health emergencies and saving to develop an activity by distinguishing individuals assumed to have low access from those assumed to have high access to formal financial instruments. Overall, the reported results indicate that while the use of mobile money does not make any difference in the saving behavior for relatively advantaged groups (urban, male and highly educated individuals), it does however increase the probability of saving for health emergencies for disadvantaged groups (rural, female and less educated individuals in columns 2). More precisely, our findings show that for individuals living in rural area, female or less educated, the propensity to save for health emergencies is respectively about 3, 6 and 4 times higher for mobile money users than for those who are not.
To sum up, our findings taken altogether show interestingly that mobile money technology may help bridge the gap between disadvantaged individuals who have less access to formal financial services and advantaged individuals and may hence foster financial inclusion. Indeed, mobile money appears to be attractive and appropriate for usually excluded groups (rural, female, individuals with less education and those who earn irregular incomes) to build their savings to face unexpected health emergencies 30 .
Why mobile money may increase saving for health emergencies? Discussion of potential mechanisms
One of our main results shows that a simple use/adoption of the mobile money technology increases people propensity to save for health emergencies. This result naturally raises the following question: Why is using mobile money positively and significantly associated with the propensity to save for health emergencies? -Is it due to the safety, low cost of services, quality 29 Less educated individuals are those who have primary education level at best (about six years of schooling) and highly educated individuals those with secondary education level or more. 30 Alternatively, in Appendix A.5.2, we use a survey data conducted on 1,000 people in Burkina Faso available in the Global Financial Inclusion Database (World Bank, 2015) in order to check the robustness of our main findings. While the GFI dataset allows us to replicate our core analysis, it does not however provide some key individual-level characteristics such as location or type of income.
and/or accessibility of the mobile money? Since our data do not enable us to conclusively answer this question, we instead discuss in this section some conjectures as to possible answers.
We see two possible reasons why mobile money users are more likely to save for health emergencies than non-users. The first is that to save for health emergencies individuals need a saving account that allows them to avoid unneeded expenditures. Individuals hardly resist the temptation to spend on unnecessary items money they have at hand (Banerjee and Mullainathan 2010) which reduces their propensity to face healthcare expenses. The second explanation may be that people traditionally rely on saving mechanisms that require high degree of commitment (i.e.
ROSCA) whereas saving for unpredictable events requires easy access to liquidity. Indeed, to liquidate land or livestock quickly and costlessly when a shock were to occur is not possible.
Therefore, to deal with unanticipated illness shocks people need to save outside these illiquid assets. Mobile money provides people with an individual account that allows them to deposit it for free and securely. The networks of mobile money agents who insure cash in and cash out services allow users to access cash when the need arises. The mobile money providers, however, charge individuals 1% of the withdrawn amount. It is assumed that when individuals decide to save through their mobile money account, this involves implicitly their willing to support withdrawal fees. These fees may therefore play as a soft commitment which benefits individuals with selfcontrol issues to buildup savings by avoiding unneeded expenditures. Shefrin and Thaler (1988) show that self-control problems, as a part of a broader set of time-inconsistent preferences, play a key role when studying saving behavior. Self-control implies that the trade-off between short term gratification and long term benefits entails a conflict that manifests through temptations. Individuals usually face "temptation goods" which give utility in the present but not in the future, and "non-temptation goods" which give utility both in the present and the future (Banerjee and Mullainathan, 2010) . When people, particularly from poor countries such as Burkina Faso that we study, spend their money in "temptation goods" such as cigarettes, coffee, and alcohol, it becomes more difficult for them to put aside a portion of their money. Thus, reducing temptation through a commitment saving product should increase savings and consequently increase savers' financial capacity to face unpredictable events. However, the effectiveness of a saving product in overcoming these barriers depends on the type of commitment it provides. Dupas and Robinson (2013b) show that simply providing a saving technology with a 30 soft commitment such as a box with a lock and key allows people to buildup savings for health emergencies. Meanwhile, Ashraf, Karlan and Yin (2010) find that providing individuals with a high commitment saving product affect people savings. They show that saving product that restricts withdrawals until people reach a specific goal or a specified month when large expenditures were expected, for example the beginning of school or Christmas, increased individuals' savings. These findings appear to reflect that soft commitment saving devices may be adequate to plan for unexpected events while a high commitment may be necessary for long term planning savings.
To provide evidence on the potential mechanisms through which mobile money users may have more propensity to save for health emergencies than non-users, we consider our model (2) and use the following specification:
We consider the same dependent variable as in equation (2) where i Motiv is our proxy of the independent variable of interest that we define as individuals' motivations to continue using or start using the mobile money. It derives from the following question "What are the reasons that could motivate you to continue using or start using the mobile money?" Each respondent rates the following five motivations: "A safe place to make deposits"; "Low cost of money transfers"; "Possibility of money transfers throughout the country"; "Possibility of money transfers within the sub-region (Ivory Coast)"; "An increase in the number of mobile money agents" using a 5-point Likert scale ranging from 1 (Not at all important) to 5 (Very important). We compute a dummy variable for each motivation which takes the value zero when the rating is 1 or 2 (not at all important and not important), and takes the value one when the rating is 3, 4 or 5 (moderately important, Table A .2 in the Appendix gives definitions and summary statistics of the independent variables. *** Significant at the 1% level, ** Significant at the 5% level, * Significant at the 10% level.
If 2
 is not significant but 4 2    is positive and significant, then mobile money increases this propensity only for users with strong motivation.
Our findings (Table 6) show that the coefficients of interest (total effect) related to the perception of mobile money as a safe place to make deposits and possibility to transfer money within the sub-region are positive and significant (columns 1 and 4). These findings imply that perception of mobile money as a safe place to make deposits and capable of facilitating money transfers within the sub-region (especially Ivory Coast) may be the channels through which the use of mobile money positively affects the likelihood to save for health emergencies. By contrast, both coefficients of interest related to the perceptions of mobile money as lowering cost of transfers being positive and significant (columns 3 and 4), it implies that for this motivation, differences in the perception do not distinguish mobile money users' propensity to save for health emergencies.
Mobile money users may cope with emergencies not only through savings but also through incoming remittances. Unfortunately, the way our survey was designed (the question we ask is whether individuals save to cope with health emergencies) does not allow us to check this other possible channel. Nevertheless, we examine and confirm previous evidence regarding the higher propensity of mobile money users to receive money transfers than non-users (Table 7) . Several studies show that mobile money (i) increases the number and size of remittances by reducing the cost of money transfers, and (ii) allows mobile money users to face shocks compared to non-users (Batista and Vicente, 2016; Jack and Suri, 2014; .
Overall, our findings suggest that one of the main reasons why mobile money users are more likely to save for health emergencies is because of safety that mobile money provides. These results support the findings of Dupas and Robinson (2013b) which indicate that providing people with a safe place to save increases savings for health emergencies. In addition, the possibility to easily transfer money within the sub-region, especially Ivory Coast, is also a factor that may explain the gap between mobile money users and non-users propensity to save for health emergencies 32 . Receiving money transfers is a dummy variable that equals 1 if respondents receive money transfers, and 0 otherwise. Robust standard errors are in brackets. Controls included: age, age squared, married, rural, male, occupation, irregular income, at least one person in charge, education level, income level and income squared. *** Significant at the 1% level, ** Significant at the 5% level, * Significant at the 10% level.
Conclusion
In Burkina Faso as well as in other less developed countries, limited access to formal financial services lead people to rely mainly on informal finance. In the presence of predominant use of informal savings mechanisms, self-insurance against unexpected life events such as health shocks can be unmet. This may lower productivity which in turn negatively impacts the economic activity and growth. In this context, providing people with a convenient device to save can reduce their vulnerabilities to health emergencies. In low income countries, financial access have important implications on people well-being and poverty reduction.
The objective of this paper is to analyze the impact of mobile money as a soft commitment device on saving behavior. We use an original dataset from a survey we conducted in Burkina Faso using 50% of mobile money users and 50% of non-users. Our results are consistent with previous findings on the effects of soft commitment devices on the propensity to save for health emergencies. In line with Dupas and Robinson (2013b) , we find that the use of mobile money increases the likelihood of individuals to save for health emergencies. Indeed, mobile money users are more prone to save for unexpected health shocks than non-users, while there is no difference between users and non-users of mobile money to save for predictable events. Taking into account disparities in financial access, we show that mobile money increases the propensity of rural, female, less educated and individuals with irregular income to save for health emergencies. In our further investigations, we address the issue about the possible mechanisms or pathways through which using mobile money helps increase the propensity to save for health emergencies. We find that safety and the possibility to transfer money within the sub-region associated with mobile money to count among possible explanations.
The potential for mobile technology and mobile money specifically to transform the lives of the poor, while palpable, is so far little documented. Governments and especially Central Banks in developing countries have done a lot in this sense to increase the supply of mobile money services throughout the country. However, despite these efforts, mobile money adoption remains low in some countries such as Burkina Faso compared to the success in Kenya or that of the neighbor Ivory Coast. This low adoption may stem from the existing inconsistencies of legal and regulatory framework of electronic money system in Burkina Faso (Musuku et al., 2011) . Hence, putting in place consistent policy and regulatory reforms that cover all mobile money services and providers may foster mobile money system development and improve formal financial inclusion.
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Moreover, specific strategies are needed to increase the access and usage of mobile money. One leverage on which Central Banks may act is through the expansion of electronic money issuers and retailer agents. By doing so, it may reinforce competitiveness in the financial system and hence reduce costs and increase efficiency. The involvement of governments in the development of mobile money can also increase the confidence of the population to adopt this new financial innovation. More specifically, partnerships could be established between governments and mobile money issuers for employee's payments and for the collection of taxes. The traceability of the various operations conducted through mobile money could also be put forward for the credibility of this new system. Note: Distance is our excluded instrument, the distance to the nearest mobile money agent, that we measure using a 5-point Likert scale, 1 (less than 1 km), 2 (1 to 2 km), 3 (2 to 5 km), 4 (5 to 10 km) and 5 (more than 10 km). In the paper, we explain that our survey was conducted in the central region of Burkina Faso. Why was it chosen? How different is this region from the other Burkina's regions? In Burkina
Faso there are 13 regions that consist of some urban where formal financial institutions are generally concentrated, and many rural ones 33 that are underserved or some without any formal financial institutions. Being the second region in terms of the number of mobile money agents, we chose the central region for budgetary reasons but also to increase our chance to find respondents who use mobile money services. Thus, our study allows us to analyze the effects of using mobile money on people saving behavior where formal financial services are supposed to be available (urban areas) and also where they are supposed to be less developed or inexistent (rural areas).
To provide some highlights about the similarities or differences between the 13 regions of Burkina Faso, we report data on formal financial institutions access by regions (Table A. We use a survey data conducted on 1,000 people in Burkina Faso available in the Global Financial Inclusion Database (World Bank, 2015) in order to check the robustness of our main findings. While the database has the advantage of covering the whole country 34 , it remains limited in providing individual-level characteristics such as location or type of income but allows us to replicate our core analysis. (1) and (2) and two dependent variables for save for emergency and save to develop an activity. While the survey does not precisely identify savings for health emergencies, we define a proxy, save for emergency, indicating how individuals cope with an emergency. This proxy is a dummy variable that equals to one if respondents indicate that it is very possible to come up with emergency funds through savings, and equals to zero otherwise. For the second dependent variable, save to develop an activity, we define a proxy that indicates if individuals save to start, operate, or grow a business or farm. This proxy is also a dummy that equals to one if respondents indicate that they saved to start, operate, or grow a business or farm, and equals to zero otherwise. We control for age, gender, education level, and income quintile. Due to lack of data, we only examine the heterogeneity of effects of mobile money on individuals' saving behavior by considering low vs. high income, female vs. male, and less vs. highly educated individuals.
Overall, consistent with our findings, the results show that the use of mobile money increases the propensity of individuals to save for emergencies. The results also show that mobile money increases the propensity to save for emergencies especially for female and less educated individuals supporting our findings on disadvantaged groups.
34 Individual probability weights are used to make the sample nationally representative. Note: Dependent variables: save for emergency and save to develop an activity are all dummies. Save for emergency equals to 1 if respondents indicate coming up with emergency funds through savings, and 0 otherwise. Save to develop an activity equals to 1 if respondents indicate save to start, operate, or grow business or farm, and 0 otherwise. The variable of interest, MM user is a binary variable that takes the value 1 if respondents has mobile money account, and 0 otherwise. To obtain the odds ratio, we simply compute the exponential of log odds. Robust standard errors are in brackets. Controls included: age, age squared, female, education level, income quintile and income quintile squared. According to the individuallevel characteristics we remove respectively controls income quintile and income quintile squared, female and education level. *** Significant at the 1% level, ** Significant at the 5% level, * Significant at the 10% level. Source: Global Financial Inclusion (Global Findex) Database, World Bank, 2015. Account denotes the percentage of respondents who report having an account (by themselves or together with someone else) at a bank or another type of financial institution or report personally using a mobile money service in the past 12 months.
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